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Introduction

Main focus of my research is to explore promising materials by incorporating the interlayer in solar cell for green energy applications. A
series of alcohol-soluble cross-linked block copolymers (BCPs) consisting of poly(n-butyl acrylate) (poly-(nBA)) and poly(N-vinyl-1,2,4-
triazole) (poly(NVTri)) blocks with different individual functions and lengths are designed and high stability organic photovoltaic (OPV) cells
using alcohol-soluble cross-linked poly(nBA), -b-poly(NVTri),, block copolymer are developed. The green poly-lysine enantiomers are
revealed as electron-extraction layers (EEL) for high performance solar cells. There is a further study using poly-lysine as electron-
extraction modified layer and 15%-efficiency OPVs are successfully fabricated. As the first discovery of its general applicability of the
promising IFL material, poly-lysine is applied to fabricate a flexible device using 100% bio-based polyethylene furandicarboxylate (PEF)
substrate and its derived OPV exhibited a PCE greater than 7% and maintained the 80% efficiency under the high bending radius of 3 mm.
The present study suggests the potential application of using bio-based materials for flexible OPV applications.
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Table 1. The photovoltaic performance of the studied OPVs using poly-lysine as the IFL of ZnO EEL.

VvV mA/cm? %
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(ZnO) 0.76+0.01 16.02+0.08 0.59+0.02 7-: 73;%-)07

8.29£0.04

(8.32)
7.1740.12

(7.21)
7.81%0.13

(7.92)
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(ZnO) 0.8610.01 19.010.20 0.70+0.09 il (:f%os')13
(ZnO/Poly-lysine) 0.850.01 20.58+0.40 0.70+0.05 12.3240.17 (12.50)
13.98+0.07
o] o i

(Zn0O) 0.83+0.02 24.10+0.76 0.70+0.02 (14.05)
15.07+0.19

(15.31)

BHJ System

PTB7'th z PC71 BM
(ZnO/Poly-lysine) 0.77+0.01 17.4810.07 0.62+0.01

(ZnO) 0.8310.02 15.82+0.19 0.54+0.02

PBDB-T:ITIC
(ZnO/Poly-lysine) 0.85+0.01 16.7210.19 0.55+0.01

PBDB-T-2CI:IT-4F

PBDB-T-2F:Y6
(ZnO/Poly-lysine) 0.85%0.01 24.8110.36 0.72+0.01

3) The average value is based on 12 devices. The value in parentheses is the best efficiency.
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